A method to determine RNA and DNA oxidation simultaneously by HPLC-ECD: greater RNA than DNA oxidation in rat liver after doxorubicin administration.
We developed a novel method for the simultaneous extraction and analysis of total tissue RNA and DNA to quantify the RNA and DNA oxidation products 8-oxo-7,8-dihydroguanosine and 8-oxo-7,8-dihydro-2'-deoxyguanosine using HPLC coupled to electrochemical detection (HPLC-ECD). The protein denaturing agents guanidine thiocyanate and phenol/chloroform at neutral pH were found to be very efficient for the isolation of RNA and DNA from rat brain, liver and muscle. The method is very fast, allows extraction at 0 degrees C, gives high yields of pure RNA and DNA with low background oxidation levels, and also determines the RNA/DNA ratio. Experiments with isolated RNA and DNA exposed to the Fenton reagents H2O2/ascorbate/Fe3+ (or Cu2+) resulted in significantly greater RNA oxidation. The RNase inhibitor 2-mercaptoethanol, commonly used for RNA extraction, acted as a pro-oxidant during nucleic acid extraction, an effect attenuated by the inclusion of the metal chelator deferoxamine mesylate. In vivo, administration of doxorubicin (an oxidant generator) to Fisher-344 rats resulted in a significant increase in liver RNA oxidation, but no significantly increased DNA oxidation. This new method could be useful to assess oxidatively damaged RNA and DNA simultaneously, and our data show that RNA is more susceptible to oxidative stress than DNA in vivo and in vitro.